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Article
China’s Economic Structure: Evidence from a Comparison of 2002 and 2007 Social 
Accounting Matrices
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Abstract:
This paper documents the construction of SAMs for China for 2002 and 2007.  The main 
purpose of constructing the two SAMs is to obtain databases for computable general 
equilibrium (CGE) modeling.  The two SAMs constructed in this study are 97×97 
matrices.  Each matrix contains 42 production activities, 42 commodities, 2 factors of 
production, 5 current accounts of institutions, 5 capital accounts of institutions, and one 
account of fi nancial fl ows.  This study also illustrates the features of the Chinese economy 
from three aspects, i.e., production structure, factor income distribution and financing 
patterns, using the evidence from two SAMs.
Keywords: Social Accounting Matrix (SAM), China
1. Introduction
Social Accounting Matrix (SAM hereafter) is an accounting framework that depicts economy-
wide circular fl ow of incomes.  It captures all transactions and transfers in an economy taking place 
during certain accounting period, usually one year.  A SAM can be considered as an extension of 
input-output tables in the way that, it records the interactions between different institutions and 
production activities via factors and product markets, as well as transactions between those agents. 
SAM explicitly depicts the inter-linkages between agents in the economy.  It thus represents an 
initial equilibrium of an economy, and characterizes the relations between income distribution and 
economic structure.  Round (2003) summarizes three main features of SAM as follows.  First, SAM 
is a square matrix where the incomings and outgoings of each account are shown as a corresponding 
row and column of the matrix1.  The transactions between accounts are recorded in the cells of the 
matrix.  Second, SAM is a comprehensive framework, in the sense that it portrays all the economic 
activities of the system (production, consumption, capital accumulation and distribution).  Thirdly, 
SAM is fl exible, in the sense that there is a large degree of fl exibility in account disaggregation or 
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emphasis.  SAM represents a useful analytical framework for economic modeling, in particular, it 
consists of an integral part of the benchmark dataset required to calibrate computable general 
equilibrium (CGE) models2.
The National Bureau of Statistics of China (NBS) publishes input-output table every five 
years; however, it does not publish SAM database.  Therefore, the fi rst step of CGE modeling for 
China involves the construction of SAM.  This paper documents the construction of SAMs for 
China for 2002 and 2007.  These two years are chosen because they represent the most recent, 
available input-output tables.  The main purpose of constructing the two SAMs is to obtain database 
for computable general equilibrium (CGE) modeling addressing price deregulation in energy sector 
of the Chinese economy (Akkemik and Li 2012a, Akkemik and Li 2012b).  The rest of the paper is 
organized as follows.  Section 2 explains the SAM structure, account description and method for 
balancing SAMs.  Section 3 examines the features of China’s economic structure through the 
comparison of 2002 and 2007 SAMs.  Section 4 concludes.
2. Construction of 2002 and 2007 SAMs for China
2.1. Structure of a Macroeconomic SAM
Table 1 provides the structure of SAMs to be constructed in this paper.  It contains verbal 
explanations of the numerical entries.  The columns of a SAM track expenditures, and the rows 
track receipts (incomes).  The values are assigned to the cells of SAM according to the principle of 
double-accounting.  Total expenditures, thus, equal to the total revenues for each account.  In other 
words, each account’s row sum equals to the corresponding column sum.  Usually, a standard SAM 
comprises five types of accounts, i.e., production activities, commodities, factors, institutions, 
savings-investment3.  The further classifi cation of accounts depends on the data limitations of the 
economy and/or specific research purpose.  In this study, we construct SAMs following the 
conceptual framework proposed by Robinson (1991)4.
Our SAM framework differs from a standard SAM framework in the following two aspects. 
First, the creation of a separate capital account for each institution.  In a standard SAM, institutions’ 
capital accounts are often aggregated into a single savings-investment account.  However, in our 
framework, each institution has a separate capital account in addition to a current account.  Second, 
the inclusion of an account of financial flows.  A standard SAM only addresses real side of an 
economy.  Our framework also sheds light on the financial side of an economy.  Combining the 
accounts of fi nancial fl ows and savings-investment, our SAM is able to track the details of capital 
mobilization and capital utilization of institutions in China’s economy.
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2.2. Account Description of SAM
The original data to construct 2002 and 2007 Chinese SAMs are from officially published 
sources including input-output tables, flow-of-funds tables and balance of payment tables.  All 
information is available from China Statistical Yearbook, various issues.  The annual average 
exchange rates, RMB 8.277 yuan per USD for 2002 and RMB 7.604 yuan per USD for 2007, are 
used to convert the balance of payment data into Chinese currency.  Due to the diffi culty to track 
current transfer between rest of the world and various domestic institutions, we assume that the 
current transfers from the rest of the world are destined to the government and non-financial 
enterprises.
Both 2002 and 2007 SAM are 97×97 matrix.  Each matrix contains 42 production activities, 
42 commodities, 2 factors of production (labor and capital), 5 current accounts of institutions, 5 
capital accounts of institutions, and one account of fi nancial fl ows (Table 1).  For the purpose of 
illustrating economic structure, we aggregate the 42 activity and commodity categories into 8 each. 
The 97×97 SAMs with disaggregated activities/commodities are available upon request.
1) Activities and commodities
SAMs constructed in this paper have the separate accounts of activities and commodities. 
Activities are the entities that produce goods and services, while commodities refer to the goods 
and services produced by activities.  Activities and commodities are often separated in SAM 
because sometimes an activity produces more than one kind of commodity, and a commodity 
sometimes can be produced by more than one kind of activity.  On the supply side, production 
activities buy inputs (both domestically produced and imported) and production factors in order to 
produce, thereby generating value added.  On the demand side, production activities provide fi nal 
products for household consumption, government expenditures, and exports.  In addition, activity 
accounts pay indirect taxes to the government and accumulate physical capital.
The 2002 and 2007 macro-SAMs for China include 8 production activities/commodities 
aggregated from 42 production sectors in input-output tables: (1) agriculture; (2) mining & 
quarrying; (3) labor-intensive manufacturing; (4) capital- and skill-intensive manufacturing; (5) 
public utilities (electricity, gas and water); (6) construction; (7) trade and transportation; (8) other 
services.  Table 2 provides the description of original sectors in input-output tables and 
corresponding aggregated activities/ commodities in SAMs.  All cell entries in activities/
commodities are derived from input-output tables.  Note that due to lack of data, aggregated capital 
formation data in input-output tables are manipulated to obtain the production sector-wise gross 
capital formation for each industry.
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Table 2 Classifi cation of Activities/Commodities in Macro-SAMs
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2) Factor Accounts
Factors of production sell services to the production activities (domestic and foreign) and 
receive compensation from these.  There are two factors of production in current SAMs, namely, 
labor and capital.  The row entries represent the compensation of labor (wage, salaries etc.) and the 
compensation of capital (rent, dividend etc.), respectively.  The column entries represent the 
distribution of factor incomes among various institutions.  Cell entries of factor incomes from 
domestic production activities are obtained from flow-of-funds tables.  Cell entries of factor 
incomes from/to foreign sector are obtained from balance of payment statistics.
3) Current account of institutions
Current accounts illustrate the sources and uses of income of institutions.  There are five 
institutions in the current SAMs, i.e., non-fi nancial enterprises, fi nancial institutions, households, 
government, and rest of the world.  Non-fi nancial enterprises receive capital income and current 
transfer from abroad, while their expenditures include current transfer to households and corporate 
taxes payment.  Financial institutions include both fi nancial enterprises and central bank.  It is more 
informative to separate central bank and other financial institutions.  However, due to data 
limitations, we combine them into one account.  Household incomes include the factor incomes and 
transfers from government and non-fi nancial enterprises.  Household expenditures consist of private 
consumption, income taxes and payment to social security, with residual savings transferred to 
capital account.  Government receipts include indirect taxes, direct taxes, capital income, and 
current transfers from households (payment to social security) and abroad.  The outlays of 
government are public consumption, current transfers to households (social security welfare and 
allowances) and rest of the world, while government savings are transferred to capital account. 
Rest of the world receives payments for imports from domestic economy, factor incomes and 
current transfer from the government.  The expenditures of rest of the world include payment for 
exports, payment for production factors, current transfers to domestic economy (non-financial 
enterprises and government) and foreign savings.  Negative sign of foreign savings means that there 
are net capital outfl ows from China to abroad in both 2002 and 2007.  The cell entries in current 
account of institutions are derived from fl ow-of-funds and balance of payment tables.
4) Capital account of institutions
The current SAMs have disaggregated capital accounts for each institution.  Rows of the 
capital accounts show the resources mobilization of each institution in the form of savings, capital 
transfers and changes in fi nancial liabilities.  In contrast, columns of the capital accounts show the 
utilization of available resources by institutions in either physical investment or acquisition of 
fi nancial assets.  The linkage between real and fi nancial sides of the economy is captured through 
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the capital accounts.
It is worthy to note that, fi rst, most of the capital transfers from government sector are diverted 
to non-fi nancial enterprises.  The contents of these capital transfers are unclear.  However, according 
to Kujis (2005 and 2006), these capital transfers presumably refer to the subsidies to state-owned 
enterprises in the power generation, electricity, water, transport and other infrastructure sectors. 
Secondly, there is physical investment made by households.  It is because household sector includes 
self-employed individuals.  In addition, house-building investment by individuals is included in 
fixed capital formation (see Compilation Method of China’s Flow-of-Funds Tables published by 
National Bureau of Statistics of China (NBS), 1997: 150-153).  The cell entries in capital account 
of institutions are derived from fl ow-of-funds tables.
5) Financial fl ows
The column of financial flows records the changes in financial liabilities (incurrence of 
fi nancial liabilities) by fi nancial instruments, while the row of fi nancial fl ows records the changes in 
fi nancial assets (acquisition of fi nancial assets).  Since the acquisition of one institution’s fi nancial 
assets is the incurrence of one or some other institutions’ fi nancial liability, column and row of the 
fi nancial account are in balance by defi nition.  The cell entries in capital account of institutions are 
derived from fl ow-of-funds tables.  Although we do not disaggregate fi nancial account in this paper, 
it is convenient to expand this financial account into two sub-matrices incorporating various 
fi nancial instruments5.
2.3. Balancing 2002 and 2007 Chinese SAMs
The information for SAM construction comes from a variety of sources.  Placing these data 
within the SAM framework often results in the inconsistency between the receipts and expenditures 
of each account.  In the construction of 2002 and 2007 Chinese SAMs, we also face the 
inconsistency.  In particular, due to the statistical discrepancy between physical transaction table 
and fi nancial transaction table of fl ow-of-funds, the consistency problem is especially serious in this 
study.
Define Ai,j the cell entry of a SAM, it represents the transactions/ transfers from column 
account j to row account i.  The aforementioned inconsistency suggests the SAM balancing 
constraints as follows.
   Σi Ai,q≠Σj Aq,j   (1)
Balancing SAM implies to adjust matrix A to a balanced matrix B, which is closest to A, for all 
account q6.
   Σi Bi,q =Σj Bq,j   (2)
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As explained in Horridge (2003), the adjustment to fi nd matrix B can be conducted by direct or 
iterative methods.  The solution is to fi nd a vector of scale factors, K, which satisfi es equation (2).
   Bi,j = Ai,j (Ki / Kj)   (3)
There are a number of statistical estimation techniques to balance SAM accounts or reconcile 
incomes and expenditures.  In this paper, SAMBAL, a GEMPACK program, developed by Horridge 
(2003) is used in the estimation.  The program applies the same principle of entropy estimation 
which is generally the preferred method for SAM balancing.  Table 3a) and Table 3b) show the 
balanced Chinese macro-SAMs constructed in this paper.
3. Economic Structure of China: SAM-based Characterization
3.1. Structure of Production
In a comprehensive manner, SAM is useful in describing the structural characteristics of an 
economy.  The estimates of GDP derived from current SAMs are similar to the estimates from 
national accounts, RMB 12033.3 bn. yuan for 2002 and RMB 26581.0 bn. yuan for 2007.  Under 
the expenditure approach, in 2002, private consumption contributed to GDP by 44.6%, government 
consumption by 13.5%, gross investment by 38.0%, and exports by 28.0%.  Meanwhile, in 2007, 
private consumption contributed to GDP by 34.8%, government consumption by 11.9%, gross 
investment by 34.8%, and exports by 42.5%.  These estimates suggest weak domestic demand in 
general and increasing dependence of the Chinese economy on foreign demand between 2002 and 
2007.
2002:
GDP (11144.9) = Private consumption (4971.9) + Government expenditure (1500.0) + Gross 
investment (4230.7) + Exports (3123.7) – Imports (2681.4)
2007:
GDP (26301.5) = Private consumption (9147.9) + Government expenditure (3131.0) + Gross 
investment (9157.0) + Exports (11166.5) – Imports (6300.9)
Under the income approach, in 2002, the share of wage payment to labor in GDP was 57.0%, 
the share of capital income in GDP was 22.3%, and the share of production taxes in GDP was 
20.7%.  In 2007, wage payment to labor accounted for 46.0% of GDP, capital income accounted for 
37.7%, and production taxes accounted for 16.4%.
2002:
GDP (11144.5) = Wage payment (6351.0) + Capital income (2485.1) + Production taxes 
(2308.4)
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2007:
GDP (26305.6) = Wage payment (12090.0) + Capital income (9906.0) + Production taxes 
(4309.6) 
Table 4 presents more economic statistics extracted from the 2002 and 2007 Chinese SAMs. 
We especially emphasize the following three points.  First, the sum of labor-intensive and capital/
skill-intensive manufacturing accounted for more than 30% of total value added in both 2002 and 
2007.  The sectoral share of capital/skill-intensive manufacturing in value added increased from 
24.7% in 2002 to 30.3% in 2007.  Secondly, regarding the sectoral investment structure, around 
60% of physical investment was diverted to construction, while around 30% of physical investment 
was diverted to capital- and skill-intensive manufacturing in both 2002 and 2007.  Thirdly, 
regarding the trade structure, the exports by capital- and skill-intensive manufacturing accounted 
for 54.2% and 67.6% of total exports in 2002 and 2007, respectively.  The exports by capital- and 
Table 5 Sectoral Shares in Labor and Capital Income
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skill-intensive manufacturing accounted for 15.1% and 20.5% in gross output in 2002 and 2007, 
respectively.  This suggests that, 84.9% of the capital- and skill-intensive products were consumed 
in the domestic market in 2002, and 79.5% were consumed in the domestic market in 2007.
3.2. Factor Income Distribution
Table 5 shows the sectoral shares in total labor income and capital income.  Agriculture, 
capital- and skill-intensive manufacturing, other services accounted for more than 70% of total 
wage payment.  Agriculture’s share in total wage payment was 21.8% in 2002, and 23.3% in 2007. 
Capital- and skill-intensive manufacturing’s share in total wage payment was 20.4% in 2002, and 
23.6% in 2007.  Other services’ share in total wage payment was 28.1% in 2002, and 26.6% in 
2007.  In contrast, capital- and skill-intensive manufacturing, trade and transportation, and other 
services accounted for the vast majority of total capital income.  Capital- and skill-intensive 
manufacturing’s share in total capital income increased from 25.4% in 2002 to 31.9% in 2007. 
Trade and transportation’s share in total capital income increased from 11.3% in 2002 to 15.9% in 
2007.  Other services’ share in total capital income was 33.9% in 2002, and 30.1% in 2007.
3.3. Financing Patterns by Institutions
Table 6 presents the financial patterns, i.e., capital mobilization and capital utilization, of 
institutions.  The sum of savings and changes in financial liabilities comprise the total financial 
resources available for each institution.  The sum of physical investment and changes in fi nancial 
assets comprise the funds utilized by each institution.  It is obvious from this Table 6 that the real 
side of an economy and the fi nancial side of an economy are linked with each through savings and 
investment activities.
Attributable to the transition to a market-oriented economic system, the role played by 
government in resource mobilization and resource utilization has declined.  However, the 
government savings still accounted for about 30% of total savings in China, exactly, 33.3% in 2002 
and 27.3% in 2007.  In contrast, households, largest contributor to savings, accounted for 47.3% in 
2002 and 45.3% in 2007 of total savings.  The share of savings of non-fi nancial enterprises in total 
savings increased from 18.3% in 2002 to 38.3% in 2007.  Consequently, compared to 2002, the 
enterprises ran a savings-investment deficit at a much smaller scale in 2007.  The savings-
investment defi cit of enterprises was RMB 1745.0 bn. yuan in 2007, which was equivalent to 19.1% 
of total capital formation in the year.  In 2002, the savings-investment deficit of enterprises was 
RMB 2690.9 bn. yuan in 2002, which was equivalent to 63.6% of total capital formation.  The 
smaller savings- investment defi cit of enterprises presumably suggests the infl uence of subprime 
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mortgage crisis started in 2007, and consequent slow-down of investment.
In addition, Table 6 also provides the information of government subsidies to state-owned 
enterprises.  The subsidies to the state-owned enterprises seem to have declined drastically from 
2002 to 2007.  In 2002, through capital transfer to enterprises, the Chinese government diverted 
RMB 2151.0 bn. yuan to state-owned enterprises, which accounted for 68.7% of total government 
expenditures.  In 2007, the capital transfer from the government to enterprises decreased to RMB 
401.0 bn. yuan, which accounted for 26.7% of total government expenditures.
4. Concluding remarks
This paper documents the construction of SAMs for China for 2002 and 2007.  Both SAMs 
have 97 accounts, 42 production activities, 42 commodities, 2 factors of production, 5 current 
accounts of institutions, 5 capital accounts of institutions, and one fi nancial account.  We aggregate 
42 activities/ commodities into 8 to obtain aggregated macro-SAMs for China, and examine the 
economic structure from three aspects, i.e., production structure, factor income distribution and 
financing patterns.  We found that, from the perspective of either production structure or factor 
income distribution, capital- and skill-intensive manufacturing appears to be the most important 
industrial sector for the Chinese economy at this moment.  In addition, the Chinese economy is 
Table 6 Economy-wide Financing Patterns
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dependent on the demand of foreign market, and this trend has not changed from 2002 to 2007. 
Government is still diverting a bulk of resources to support state-owned enterprises, but at a much 
lesser extent.  The two SAMs constructed in this study will be used for econometric modeling in 
consequent CGE studies (Akkemik and Li 2012a, Akkemik and Li 2012b).
1　Rows and columns in a SAM are called as accounts.
2　Yusuf (2006) mentioned that, SAM and CGE modeling are closely related to each other although 
developed almost independently.  SAM framework started to receive attention from CGE modelers 
only after Dervis et al. (1982) suggested the need for a balanced SAM in the calibration of CGE 
models.
3　For detailed discussions of general structure of SAM, see for example, Pyatt and Round (1985) and 
Reinert and Roland-Holst (1997).
4　Li (2008) used the same framework to build a 2002 Chinese SAM.  Different from two SAMs built in 
this study, the SAM in Li (2008) has fewer production activities (7) and no separation of production 
activities and commodities.  The same framework was also adopted in Waheed and Ezaki (2006, 2007).
5　The flow-of-funds tables in China provide transaction amount via different financial instruments 
including currency in circulation, deposits, government bonds, corporate bonds, stocks, loans, FDI, 
foreign reserves etc.
6　Usually zero cells in the original SAM remain empty after balancing process.
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